Comparison of simulation programs MAGMASOFT and NOVAFLOW&SOLID in terms of results accuracy by I. Vasková et al.
 
ARCHIVES 
of 
FOUNDRY ENGINEERING 
 
 
 
Published quarterly as the organ of the Foundry Commission of the Polish Academy of Sciences 
ISSN (1897-3310) 
Volume 11 
Special Issue 
1/2011 
 
51 – 54 
 
10/1 
 
A R C H I V E S   o f   F O U N D R Y   E N G I N E E R I N G   V o l u m e   1 1 ,   S p e c i a l   I s s u e   1 / 2 0 1 1 ,   5 1 - 54  51 
 
Comparison of simulation programs 
MAGMASOFT and NOVAFLOW&SOLID 
in terms of results accuracy 
 
I. Vasková, D. Fecko*, Ľ. Eperješi 
Technická univerzita v Košiciach,  
Letná 9, 04001 Košice,  
*Corresponding author. E-mail address: daniel.fecko@tuke.sk 
 
Received 16.02.2011; accepted in revised form 08.03.2011 
 
 
Abstract 
 
The use of foundry simulation programs is nowadays considered as a must have for any prosperous foundry. On the market there a plenty 
of  simulation  programs  to  simulate  foundry  processes,  mainly  filling  of  the  moulds,  solidification,  prediction  of  foundry  defects, 
mechanical properties and stresses that are in the castings during and after solidification. Between the best foundry simulation programs 
belong ProCAST, MAGMASoft and NovaFlow&Solid. Using these simulation programs will lead to the time and financial savings in the 
pre-production stage of castings production and also these programs can educate the technologists more deeply what is going on in the 
mould during the castings production. 
The work is concentrated on comparison of simulation programs MAGMASoft and NovaFlow&Solid from the results accuracy point of 
view. The main aim is to compare these two programs in simulation of filling and solidification and expected occurrence of defects on the 
same casting. The results obtained from simulations will be compared from the view of results accuracy, mainly the process of filling of 
the mould cavity, the solidification process, the expected occurrence of foundry defects and mechanical properties of the simulated 
castings. The next aim is to compare both simulation programs in terms of time consumption that is needed to prepare the simulation, 
simulate and evaluate the obtained results. 
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1. Introduction 
 
Using  simulation  software  is  becoming  more  and  more 
important  part  for  today´s  foundries.  With  the  use  of  foundry 
simulation software we can easily and much faster determine the 
suitable shape of castings or feeders, connection of the feeders to 
the casting, optimal time for pouring, solidification and cooling of 
the  casting,  optimal  pouring  temperature,  assumption  of  the 
shrinkage occurrence, structure of the casting, final mechanical 
properties  and  also  the  residual  tension  in  the  casting  after 
solidification. 
All of this contributes to the fast solution of technological 
problems  in  the  pre-production  stage,  including  the  casting 
design,  design  of  gating  system,  to  systematic  elimination  of 
technological errors, to shortening the pre-production stage time, 
to  education  of  technologists  and  greatly  to  reducing  the 
production costs. 
This  paper  is  aimed  to  compare  two  simulation  programs, 
namely  MAGMAsoft  and  NovaFlow&Solid.  There  will  be 
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simulation program while executing the simulation. The results 
which will be compared are flow of the molten metal and filling 
of  the  mould  cavity,  liquid  phase  distribution  during 
solidification,  the  shrinkage  occurrence  after  solidification  and 
comparison of the Brinell hardness prediction. 
 
 
2. Experimental part 
 
The casting, which was used for the simulation is displayed 
on the Fig. 1. It is used as a component in pumps for the mining 
industry. The weight of the casting is 0,8 kg. on the model pattern 
are located 12 castings. As the inlet is used a Connor inlet, which 
dimensions  and  shape  were  changed  throughout  simulations to 
achieve the production of sound castings. For the production of 
this  casting,  gray  cast  iron  is  used,  EN  GJL  15.  The  initial 
temperature  was  set  to  1350°C,  filling  time  was  9  seconds. 
Moulding  material  is  green  sand,  with  the  initial  temperature 
20°C.  Boundary  conditions  were  set  to  normal  with  the 
environment  temperature  set  to  20°C  and  were  set  to  heat 
radiation. The pouring type was set to bottom pouring ladles, with 
the  flow  of  molten  metal  1,5  kg/s.  In  shrinkage  calculation  
model, gravity influence was taken into account. 
 
 
 
Fig. 1. Simulated casting (EN GJL 15, diameter 88 mm, height 43 
mm, weight 0,8 kg) 
 
After  simulation  of  the  first  version  in  both  simulation 
programs, the obtained results were put together and compared. 
On Fig. 2 is displayed the comparison of liquid phase distribution 
during the solidification. 
 
 
 
 
Fig. 2. The comparison of liquid phase distribution. (A) 
MAGMAsoft, (B) NovaFlow&Solid; solidification time 320 
seconds  (pictures from left to right: 70%, 50%, 30%, 20%, 10%, 
0/5% of liquid phase) 
 
As it can be seen from the pictures, the solidification goes 
almost identically in both simulation programs. There are some 
minor differences on the pictures describing 20 and 10% of the 
liquid  phase  in  mould  cavity.  It  could  be  caused  because  of 
different type of meshing and the mesh is not identical for both 
simulation programs. In the case of MAGMAsoft the last picture 
shows the mould cavity with 0% of liquid phase. On the other 
side, in the case of NovaFlow&Solid, it can be seen that there is 
5% of liquid phase and it is located in the castings. This situation 
is  not  suitable,  because  these  places  are  potential  places  of 
shrinkage occurrence. 
On the Fig. 3 is displayed the shrinkage occurrence, which is 
located in the castings and also in the Connor inlet. In this case 
both simulation programs showed the same results. 
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A   
B   
Fig. 3. Display of shrinkage occurrence, (A) MAGMAsoft – detail 
in the cross-section,  
(B) NovaFlow&Solid –distribution of shrinkage in the mould 
cavity 
 
Due  to  the  shrinkage  occurrence  in  the  castings,  different 
shape and dimensions of Connor inlet were used. The meshing of 
the castings with gating system can be observed on Fig. 4. 
 
A   
 
B   
Fig. 4. Detail of the mesh, (A) MAGMAsoft, (B) 
NovaFlow&Solid 
 
There is quite a big difference in the meshing in these two 
programs. Whilst MAGMAsoft uses a FDM (Finite Differences 
Method)  for  meshing  and  simulation,  there  can  be  seen  little 
cubes  on  the  outer  side  of  the  model.  On  the  other  side, 
NovaFlow&Solid uses CVM (Control Volume Method), which 
enables  the  smooth  design  of  the  casting´s  surface  and  more 
suitable and accurate for the simulation. 
 
 
 
Fig. 5. Display of filling simulation, (A) MAGMAsoft, (B) 
NovaFlow&Solid; filling time 9 seconds 
(from left to right, in step of 10%) 
 
On the Fig. 5 the progress of filling the mould cavity with 
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filling goes smoothly, without any splashes of molten metal when 
entering the mould cavity. 
 
 
 
 
Fig. 6. Shrinkage occurrence in the solidified assembly, (A) 
MAGMAsoft, (B) NovaFlow&Solid 
 
Another obtained result was the shrinkage occurrence. From 
Fig. 6 it is clear, that both programs showed that shrinkage will be 
located in the Connor inlets and not in the castings as it was in the 
first version. Just a little change in the place can be observed, but 
what is most important, the castings will solidify soundly. 
On the Fig. 7 is displayed the expected distribution of the 
Brinell  Hardness.  Both  simulation  programs  showed 
approximately the same values, which are between 210 an 230 
HB. 
 
A   
 
B   
Fig. 7. Display of expected distribution of the Brinell Hardness, 
(A) MAGMAsoft, (B) NovaFlow&Solid 
 
 
3. Conclusions 
 
Both programs belong to the top simulation programs on the 
market.  The  simulations  of  filling  and  solidification  are  very 
accurate. Simulations of filling showed the same results in both 
programs.  Also  the  simulations  of  solidification  were  almost 
identical.  The  prediction  of  shrinkage  occurrence  showed  the 
same results, but the location of shrinkage was little bit different 
(few millimeters). The meshing in these programs is different due 
to  the  method  used  (  FDM  –  MAGMAsoft,  CVM  – 
NovaFlow&Solid). 
The main difference can be seen in time of executing the full 
simulation of filling and simulation. MAGMAsoft needed for the 
calculations of these simulations approximately 14 hours, whilst 
NovaFlow&Solid executed these calculations in about 5 hours. 
This difference is due to the method used (as described above). 
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